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Summary 

  On March 16 and 17, 2016, the Pacific Coastal and Marine Science Center of the U.S 

Geological Survey (USGS) conducted a high resolution swath survey collecting bathymetry and 

acoustic-backscatter data in northern Monterey Bay offshore Santa Cruz. The work was 

conducted aboard the 36-foot USGS Research Vessel Parke Snavely out of the Moss Landing 

harbor. The survey was the seventh in a series of surveys that will take place over the 2014-2016 

winter seasons to map changes in Ripple Scour Depressions (RSDs) found in Northern Monterey 

Bay. Davis et al. (2013) showed that there are more than 6,000 RSDs along California and that 

they cover just under 4% of California's State waters, and Hallenbeck et al. (2012) demonstrated 

that RSDs are important habitats for many important benthic species along California. Despite 

their widespread extent in California's State waters and their ecological significance, little is 

understood about their formation and persistence, and thus how they may be impacted by natural 

phenomena (storms) and potential future impacts (sea floor cables, trawling, climate change, 

etc.). This study will begin to map how these seafloor features change over time. This research 

effort and data acquisition has already received authorization through the Monterey Bay National 

Marine Sanctuary under permit MBNMS-2014-029-A1. 

 

The Marine Mammal Protection Act (MMPA) requires that certain procedures be 

followed when using acoustic sources to collect bathymetry and backscatter data to minimize the 

impact on marine mammals. To comply with the MMPA, the USGS applied for and received a 

Letter of Concurrence (LOC) from the National Marine Fisheries Service, describing the work 

and mitigation protocols to be followed. It was determined that the operating frequency of the 

sonar system (234.5 kHz) is above the cutoff hearing threshold for marine mammals, therefore 

the CSLC determined that the observance of a safety zone is not a requirement for this survey 

(personal communications, K. Keen, CSLC). Also, only one marine wildlife monitor (MWO) 

was required. 

 

The USGS research cruise 2016-621-FA took place on March 16 and 17, 2016. All 

operations, including transits and surveying took place during daylight hours (0830 – 1800). 

Mapping was completed using a hull-mounted 234-kHz SEA SWATHPlus phase-differencing 

side-scan sonar at survey speeds of 4-6 knots. While at sea, 12 sightings of wildlife were made 

including sea lions, dolphins, whales, and porpoises. During all wildlife sightings the crew did 

not observe any abnormal behavior and there was no risk of collision. Figure 1 shows the 

locations of the sightings and other operational notes in relation to the survey track lines. Table 1 

summarizes the date, time, location, and wildlife observation. 

 



 

References 

Hallenbeck, T.R., Kvitek, R., Lindholm, J., 2012. Rippled scour depressions add ecologically 

significant heterogeneity to soft sediment habitats on the continental shelf. Marine Ecology 

Progress Series, v. 468, p. 119–133.  

 

Davis, A., Muller, C., Kvitek, R., Storlazzi, C.D., and Phillips, E., 2013. Distribution and 

abundance of rippled scour depressions along the California coast. Continental Shelf Research, 

v. 69, p. 88-100. 

 

 

 



Date Time Longitude Latitude Line Comments

03/16/2016 16:33:55 -122.0124762 36.94083367 SOL: patch_01

03/16/2016 16:36:59 -122.0172537 36.93866033 EOL: patch_01 SOL = Start of Line

03/16/2016 16:38:02 -122.017108 36.93841633 SOL: patch_02 EOL = End of Line

03/16/2016 16:41:09 -122.0118088 36.94074567 EOL: patch_02

03/16/2016 16:43:39 -122.0117083 36.940408 SOL: patch_03

03/16/2016 16:46:37 -122.0168547 36.93814233 EOL: patch_03

03/16/2016 16:47:50 -122.0167137 36.93786917 SOL: patch_04

03/16/2016 16:50:53 -122.0114648 36.94021467 EOL: patch_04

03/16/2016 16:52:06 -122.0115952 36.93970183 SOL: patch_05

03/16/2016 16:54:42 -122.0164697 36.93761983 EOL: patch_05

03/16/2016 16:56:01 -122.0163072 36.93737933 SOL: patch_06

03/16/2016 16:58:58 -122.0111192 36.9396315 EOL: patch_06

03/16/2016 17:50:55 -121.9986507 36.94454017 SOL: 045

03/16/2016 18:00:13 -122.0126755 36.95404417 EOL: 045

03/16/2016 18:01:16 -122.0131658 36.95366283 SOL: 044

03/16/2016 18:10:41 -121.9992703 36.94423983 EOL: 044

03/16/2016 18:11:44 -121.999604 36.94431167 SOL: 043

03/16/2016 18:20:48 -122.0132222 36.953515 EOL: 043

03/16/2016 18:24:50 -122.0136418 36.95303767 SOL: 042

03/16/2016 18:33:34 -121.9998255 36.94368983 EOL: 042

03/16/2016 18:34:27 -121.9999452 36.94355483 SOL: 041

03/16/2016 18:43:31 -122.0138157 36.95293817 EOL: 041

03/16/2016 18:44:26 -122.0141117 36.952422 SOL: 040

03/16/2016 18:53:04 -122.0004208 36.94315683 EOL: 040

03/16/2016 18:53:53 -122.0005107 36.94300467 SOL: 039

03/16/2016 19:02:59 -122.0143822 36.95240617 EOL: 039

03/16/2016 19:03:56 -122.0148943 36.9519485 SOL: 038

03/16/2016 19:12:47 -122.0010345 36.94261367 EOL: 038

03/16/2016 19:17:33 -122.000793 36.94220617 SOL: 037

03/16/2016 19:27:01 -122.0149622 36.95186967 EOL: 037

03/16/2016 19:28:09 -122.0151747 36.95120467 SOL: 036

03/16/2016 19:36:58 -122.0015285 36.9420045 EOL: 036

03/16/2016 19:37:36 -122.0016428 36.9419295 SOL: 035

03/16/2016 19:46:51 -122.0155207 36.95132683 EOL: 035

03/16/2016 19:51:51 -122.0158048 36.95079867 SOL: 034

03/16/2016 20:00:25 -122.0021505 36.941541 EOL: 034

03/16/2016 20:01:30 -122.0022783 36.94138517 SOL: 033

03/16/2016 20:11:00 -122.0161832 36.95080483 EOL: 033

03/16/2016 20:12:07 -122.0166533 36.95017783 SOL: 032

03/16/2016 20:20:50 -122.0028385 36.940853 EOL: 032

03/16/2016 20:21:33 -122.0029522 36.94067483 SOL: 031

03/16/2016 20:31:08 -122.0168963 36.95011617 EOL: 031

03/16/2016 20:32:07 -122.0173372 36.94956817 SOL: 030

03/16/2016 20:41:13 -122.0035168 36.940079 EOL: 030

03/16/2016 20:46:15 -122.0036422 36.93991967 SOL: 029

03/16/2016 20:55:45 -122.0175475 36.94937233 EOL: 029



03/16/2016 20:57:45 -122.01832 36.9489015 SOL: 028

03/16/2016 21:06:36 -122.0043043 36.93948417 EOL: 028

03/16/2016 21:07:43 -122.0043148 36.9391985 SOL: 027

03/16/2016 21:17:21 -122.0182913 36.9486815 EOL: 027

03/16/2016 21:21:40 -122.0188173 36.94818217 SOL: 026

03/16/2016 21:30:10 -122.0050173 36.9387975 EOL: 026

03/16/2016 21:31:08 -122.0050885 36.93860533 SOL: 025

03/16/2016 21:40:38 -122.019113 36.94809933 EOL: 025

03/16/2016 21:41:40 -122.0196468 36.94753 SOL: 024

03/16/2016 21:50:19 -122.0057692 36.938069 EOL: 024

03/16/2016 21:51:18 -122.005768 36.93786067 SOL: 023

03/16/2016 22:01:22 -122.0197972 36.947365 EOL: 023

03/16/2016 22:02:29 -122.0201718 36.94674367 SOL: 022

03/16/2016 22:10:38 -122.006415 36.937366 EOL: 022

03/16/2016 22:15:50 -122.006514 36.93719983 SOL: 021

03/16/2016 22:25:04 -122.0206022 36.9467365 EOL: 021

03/16/2016 22:26:02 -122.0209955 36.946053 SOL: 020

03/16/2016 22:34:09 -122.0072065 36.93670617 EOL: 020

03/16/2016 22:35:11 -122.0072535 36.93647067 SOL: 019

03/16/2016 22:44:50 -122.0212337 36.94594933 EOL: 019

03/16/2016 22:50:59 -122.0219215 36.94538133 SOL: 018

03/16/2016 22:59:38 -122.007764 36.9357845 EOL: 018

03/17/2016 16:21:35 -122.0081878 36.93576783 SOL: 017

03/17/2016 16:30:39 -122.0220175 36.94511867 EOL: 017

03/17/2016 16:31:39 -122.0227935 36.944588 SOL: 016

03/17/2016 16:40:32 -122.0088517 36.935098 EOL: 016

03/17/2016 16:41:43 -122.0097072 36.93540683 SOL: 015

03/17/2016 16:49:55 -122.0228915 36.944305 EOL: 015

03/17/2016 16:55:05 -122.0237165 36.9437015 SOL: 014

03/17/2016 17:04:09 -122.0097928 36.9342665 EOL: 014

03/17/2016 17:05:00 -122.0098567 36.9339995 SOL: 013

03/17/2016 17:13:53 -122.023821 36.9434345 EOL: 013

03/17/2016 17:15:05 -122.0246038 36.94283033 SOL: 012

03/17/2016 17:24:12 -122.0106513 36.93337883 EOL: 012

03/17/2016 17:25:00 -122.010886 36.93323117 SOL: 011

03/17/2016 17:33:33 -122.0246958 36.9426095 EOL: 011

03/17/2016 17:34:27 -122.024655 36.942809 SOL: 012 re-run line012

03/17/2016 17:43:12 -122.0107153 36.93340517 EOL: 012

03/17/2016 17:47:46 -122.0116362 36.9323105 SOL: 009

03/17/2016 17:56:28 -122.0256148 36.9417305 EOL: 009

03/17/2016 17:57:25 -122.0254303 36.94187783 SOL: 010

03/17/2016 18:06:11 -122.0115982 36.932549 EOL: 010

03/17/2016 18:07:36 -122.0128792 36.93164267 SOL: 007

03/17/2016 18:16:05 -122.0265267 36.940872 EOL: 007

03/17/2016 18:21:09 -122.026383 36.94106917 SOL: 008

03/17/2016 18:30:11 -122.0124788 36.931671 EOL: 008

03/17/2016 18:31:30 -122.0134912 36.93054233 SOL: 005



03/17/2016 18:40:05 -122.0274392 36.93996717 EOL: 005

03/17/2016 18:41:52 -122.0267033 36.93978267 SOL: 006

03/17/2016 18:50:10 -122.0134278 36.93078117 EOL: 006

03/17/2016 18:55:11 -122.0145165 36.92968033 SOL: 003

03/17/2016 19:04:12 -122.0283985 36.9390565 EOL: 003

03/17/2016 19:05:04 -122.0282288 36.93923483 SOL: 004

03/17/2016 19:13:54 -122.014124 36.92962917 EOL: 004

03/17/2016 19:15:15 -122.015167 36.92884783 EOL: 001

03/17/2016 19:15:27 -122.0154863 36.92903017 SOL: 001

03/17/2016 19:29:12 -122.02899 36.93856717 SOL: 002

03/17/2016 19:38:06 -122.0144205 36.928531 EOL: 002

03/17/2016 19:43:53 -122.0134038 36.93112817 SOL: GapFill01

03/17/2016 19:51:33 -122.0245178 36.93865417 EOL: GapFill01

03/17/2016 19:54:22 -122.0240677 36.94033317 SOL: GapFill02

03/17/2016 20:01:05 -122.0132018 36.93297383 EOL: GapFill02

03/17/2016 20:02:21 -122.0129518 36.93380133 SOL: GapFill03

03/17/2016 20:08:56 -122.0223108 36.94017683 EOL: GapFill03

03/17/2016 20:10:33 -122.0206337 36.94103433 SOL: GapFill04

03/17/2016 20:16:25 -122.0110465 36.93454483 EOL: GapFill04

03/17/2016 20:18:01 -122.010753 36.93527917 SOL: GapFill05

03/17/2016 20:23:50 -122.0202073 36.94168233 EOL: GapFill05

03/17/2016 20:25:01 -122.0186512 36.94254383 SOL: GapFill06

03/17/2016 20:30:43 -122.0096968 36.93650133 EOL: GapFill06
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longitude latitude date time observation # observation

-121.785278 36.80665833 03/16/2016 15:10:18 1 leave dock

-121.8277683 36.830617 03/16/2016 15:22:45 2 25 - 30 dolphins, 20-m distance, all around,  heading south

-121.9947575 36.94659433 03/16/2016 15:56:27 3 transit across survey area looking for fishing gear

-122.0112612 36.94141267 03/16/2016 16:00:24 4 no fishing gear spotted

-122.0112048 36.9409185 03/16/2016 16:13:42 5 sonar on, begin ramp up

-122.010608 36.9416695 03/16/2016 16:19:41 6 begin patch test

-122.0044923 36.94589967 03/16/2016 18:50:30 7 possible whale, just saw splash, 200-m distance, port side, towards southeast

-122.0137217 36.94467083 03/16/2016 21:24:51 8 Whale 100-m distance, to the south, half breach

-122.0102043 36.94104867 03/16/2016 21:47:31 9 4 sea lions on 1-mile buoy, out of water, 50-m distance, to the southwest 

-122.017429 36.9445915 03/16/2016 22:23:03 10 sea lion 30-m distance, to the west, swimming away

-122.0204612 36.94542317 03/16/2016 22:44:18 11 sea lion 10-m distance , off the bow, heading west

-122.0216552 36.946111 03/16/2016 22:45:44 12 2 porpoises, 15-m distance, heading east

-122.0075488 36.93549267 03/16/2016 23:00:04 13 sonar off, end survey for the day

-121.9213477 36.8736975 03/16/2016 23:18:13 14 whale, 1-mile distance, to the southeast, thrashing fluke

-121.7855287 36.80258717 03/16/2016 23:49:01 15 at dock

-121.8795783 36.86384983 03/17/2016 15:43:06 16 leave dock at 8:10 am

-122.000027 36.94445667 03/17/2016 16:07:39 17 transit through survey area looking for fishing gear

-122.0077933 36.93506933 03/17/2016 16:17:09 18 sonar on, begin ramp up

-122.0213143 36.94176833 03/17/2016 17:12:17 19 small whale or porpoise, 200-m distance, to the west, blow

-122.0163523 36.935785 03/17/2016 18:03:10 20 whale, 100-m distance, to the southeast, heading south

-122.0215743 36.93782183 03/17/2016 18:24:16 21 whale, 200-m distance, to the south, spout, traveling west

-122.0175248 36.93174833 03/17/2016 18:57:08 22
whale, 150-m distance, to the west, surfacing several times, traveling  

southwest

-122.0090655 36.936233 03/17/2016 20:31:23 23 sonar off, end survey for the day

-121.7856272 36.80266817 03/17/2016 21:26:28 24 at dock




















